Objective: To describe antidepressant (AD) use in the treatment of major depressive disorder during a period of economic crisis. Patients and methods: This was a retrospective, observational study using population-based databases. Two periods were considered: 1) 2008-2009, precrisis, and 2) 2012-2013, economic crisis. Certain inclusion/exclusion criteria were taken into account for the study (initiation of AD treatment). Patients were followed up for 12 months. The main measures were use (defined daily doses), epidemiologic measures, strategies used and treatment persistence, referrals, and use of resources. Statistical significance was set at P,0.05. Results: In the precrisis period, 3,662 patients were enrolled, and 5,722 were enrolled in the period of economic crisis. Average age was 58.8 years and 65.4% were women. Comparing the two periods, major depressive disorder prevalence was 5.4% vs 8.1%, P,0.001. During the period of economic crisis, AD use rose by 35.2% and drug expenditures decreased by 38.7%. Defined daily dose per patient per day was 10.0 mg vs 13.5 mg, respectively, P,0.001. At 12-month follow-up, the majority of patients (60.8%) discontinued the treatment or continued on the same medication as before, and in 23.3% a change of AD was made. Conclusion: Primary health care professionals are highly involved in the management of the illness; in addition, during the period of economic crisis, patients with major depressive disorder showed higher rates of prevalence of the illness, with increased use of AD drugs.
Introduction
Since about 2007, the socioeconomic situation in most European countries has worsened, resulting in higher levels of national debt and a decline in gross domestic product. 1, 2 The majority of European countries have been affected by the economic crisis, but Spain is one of the countries that has suffered the worst consequences, among which are high rates of unemployment and a deterioration in finances, with anticrisis policies based on a reduction of spending on social welfare. 3, 4 The economic crisis has negative effects on the physical and mental health of the population. 4 Also, unemployment and other associated factors (impoverishment, social isolation, or unhealthy behaviors) are related to a higher prevalence of mental disorders in general and to depressive disorder in particular. 5, 6 Depression is a major public health problem because of its high prevalence and impact on the use of health resources and on the individual's productivity. 7 According to some studies, the estimated overall annual prevalence of major depressive disorder (MDD) in Spain is 3.9% and lifetime prevalence is estimated at 10.5%. A total of 14% of patients seen correspondence: antoni sicras-Mainar research Unit, calle gaietà soler, 6-8 entlo, 08911 Badalona, Barcelona, spain Tel +34 93 507 2684 email asicras@bsa.cat in primary care (PC) in Spain have MDD. 8 Some studies have shown a significant increase in this disorder since the financial crisis began. Lee et al 9 (Asia) described an increase in MDD between 2007 and 2009, from 8.5% to 12.5%, and observed that pattern and severity the symptom's of depression were similar in both periods. Economou et al 10 (Greece) showed that the impact of the economic crisis on the mental health of the population is widespread and that health services should consider prevention of MDD as well as its diagnosis and appropriate treatment as a priority. In our country (Spain), Gili et al 11 concluded that the economic recession has increased the prevalence of mental disorders and alcohol abuse among patients in PC, especially in families suffering from unemployment and unable to make their mortgage payments. Iglesias García et al 12 in a particular region, Asturias, showed that the variation in socioeconomic indicators during the economic crisis is not associated with any increase in the demand for care for mental disorders but that, nevertheless, there is a negative correlation between the unemployment rate and the demand for care.
Antidepressants (ADs) are the mainstay of pharmacological treatment for MDD in order to achieve sustained remission of the symptoms. 13 As a result, in parallel with the increase in the prevalence of MDD, a rise in AD drug consumption has been observed during the period of economic crisis, although it is unknown whether there have been any changes in the prescription's pattern. 14, 15 The available evidence regarding prescribing patterns of these patients in routine clinical practice settings is scarce, so the conduct of this study may be of interest.
The aim of the study was to describe the prescribing patterns and long-term use of ADs as treatment for MDD, during a period of economic restriction, in the PC health setting and in a context of routine clinical practice. In addition, the referral to specialists' rate and persistence to treatment was assessed.
Patients and methods

Design and study population
A retrospective, longitudinal, multicenter, observational study was conducted, based on a review of the medical records (computerized databases with dissociated data) of patients followed up in an outpatient setting. The study population consists of patients treated at the seven PC centers and at the Hospital Municipal of Badalona (on an outpatient basis), under the management of Badalona Serveis Assistencials, a service provider under contract with the Catalan Health Service. The population served by these centers is predominantly urban and mainly industrial working class of lower-middle socioeconomic status.
inclusion and exclusion criteria
All patients in the study population who were diagnosed with MDD according to International Classification of Primary Care-2 (ICPC-2) 16 code P76, either as a first recurrent episode or prevalent and who started on a new AD treatment regimen during 2008-2009 (precrisis period) or 2012-2013 (period of economic crisis) were included in the study. These patients (in the two study periods) had to meet the following characteristics: 1) age $18 years; 2) be treated with an AD in the N06A subgroup (as per Anatomical Therapeutic Chemical codes); 17 3) must not have received any AD treatment within 12 months prior to the diagnosis (to be sure that it was a new episode in prevalent cases); 4) the prescription had to fulfill criteria for minimum adequate treatment length (at least 60 days of treatment after the first AD prescription); 5) had to be active patients in the database for a minimum of 12 months before a new AD treatment; 6) had to be enrolled in the long-term medication prescription program with a record of daily doses, time interval, and duration of each treatment being administered; two or more prescriptions during the follow-up period; and 7) a regular follow-up of these patients during the course of the study period had to be ensured (two or more health data entries in the computer system). Excluded from the study were 1) patients transferred to other centers or those who were registered elsewhere and 2) patients who were permanently institutionalized.
study populations and follow-up periods
There were two study groups: 1) patients who started AD treatment during the 2008-2009 period (precrisis) and 2) those who started AD treatment during the 2012-2013 period (period of economic crisis). Patients were followed up for 12 months from the date the AD drug was initially prescribed. The patients were included in separate groups.
Diagnosis of MDD
The records of patients who were diagnosed with MDD according to ICPC-2 (code P76) were obtained. 16 Only MDD of P76 code was included.
sociodemographic and comorbidity variables
The sociodemographic variables studied were age (continuous and ranges), occupational status (active worker/pensioner), 
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Treating MDD in primary care using aDs during economic crisis sex, and years since onset of the disease (only recurrent cases).
The comorbidity variables as well as personal history based on ICPC-2 16 classification were hypertension (K86, K87); diabetes mellitus (T89, T90); dyslipidemia (T93); obesity (T82); active tobacco abuse (P17); alcohol abuse (P15, P16); any type of organ failure (heart, liver, and kidney); ischemic heart disease (K74, K75, K76); cerebrovascular accident (K90, K91, K93); dementia or memory disturbances (P70, P20); neurological diseases: Parkinson's disease (N87), epilepsy (N88), multiple sclerosis (N86), and other neurological diseases (N99); and malignant neoplasms (all types: A79, B72-75, D74-78, F75, H75, K72, L71, L97, N74-76, T71-73, U75-79, W72-73, X75-81, Y77-79). The following comorbidity summary measures were used for each patient treated: 1) the Charlson Comorbidity Index 18 as an indicator of the severity of the patient's condition and 2) an index of comorbidity (the Adjusted Clinical Groups System), which classifies patients according to isoresource consumption group. 19 The software includes the resource utilization bands that are used to rank patients on the basis of their overall morbidity and group the individuals into one of five mutually exclusive categories (1: healthy or very low morbidity, 2: low morbidity, 3: moderate morbidity, 4: high morbidity, and 5: very high morbidity).
Medications given, persistence with treatment, and resource use
Active ingredients (molecule) from the N06A subgroup AD drugs indicated for the treatment of MDD according to the Anatomical Therapeutic Chemical classification system 17 were obtained, as well as those of the concomitant medications including sedatives/hypnotics (N05C) and antipsychotics (N05A). The information was obtained from the medication dispensing records on file in the CatSalut (Catalan Health Service) electronic prescription system through the Registro Central de Medicamentos y Productos Sanitarios. The choice of drug for each individual patient was determined by the attending physician according to routine clinical practice. AD use was obtained through the defined daily dose (DDD) and also from expenditures (retail price of each package prescribed). 17 The following options were considered as possible strategies for treatment discontinuation (completion) and/or change in AD treatment by the PC or specialist physician: 1) change in AD treatment (selection of a new drug); 2) adding another AD (combination) or adding a new drug without any intrinsic AD properties (an AD booster, such as lithium and atypical antipsychotics), and 3) an increase in the dose of the initial AD.
Persistence with treatment was defined as the length of time, measured in months (discontinuation or switch) at least 60 days after the initial prescription. In order to assess direct resource use, the number of and reasons for referral to a psychiatrist specialist and/or mental health referral center were obtained. It was found that the main reasons were 1) the severity of the episode, 2) lack of response to treatment, and 3) other reasons. The number of visits in PC and specialized care (psychiatry) were also recorded. The number of days of temporary disability were recorded as indirect resource use.
Confidentiality of information
The confidentiality of the records (which are anonymous and unlinked) has been respected in this study, in accordance with Organic Law 15/1999, of December 13, concerning the protection of personal data. The study was classified by the Spanish Agency for Medicines and Health Products (SAMHP) and received approval from the Clinical Research Ethics Committee of the Hospital Universitari Germans Trias i Pujol in Badalona.
statistical analysis
To ensure the quality of the records, data validation was performed. Univariate descriptive statistical analysis was performed by which mean values, typical/standard deviation, 95% confidence intervals, and interquartile range (median and 25-75 percentiles) were calculated. Normality of the distribution was tested using the Kolmogorov-Smirnov test. Analysis of variance, chi-squared test, and Pearson's linear correlation test were used. SPSS/Win version 17.0 was used, and threshold for statistical significance was set at P,0.05.
Results
general characteristics
Out of an initial population of 89,353 people aged $18 years, a total of 74,163 were seen during the preeconomic crisis period (2008-2009). A total of 4,005 of these patients had a diagnosis of MDD, and in the final analysis, there were a total of 3,662 patients who met the inclusion/exclusion criteria and were able to be followed for the duration of the study period ( Figure 1 ). During the period of economic crisis (2012-2013), out of an initial population of 90,831 people aged $18 years, 74,758 were seen. A total of 6,055 patients were diagnosed with MDD and, at the end, a total of 5,722 were analyzed ( Figure 1 ).
sicras-Mainar and Navarro-artieda
A comparison of the two periods showed that the prevalence of diagnosed MDD was 5.4% (95% confidence interval: 4.7%-6.1%) in the precrisis period, as opposed to 8.1% (95%: 7.4%-8.8%), P,0.001 in the period of economic crisis. Table 1 shows the baseline characteristics of the patients with a new episode of MDD in each study period. Mean age was 58.8 years, 65.4% were women, and resource utilization band score was 2.7 points. Generally speaking, dyslipidemia (53.9%), hypertension (41.2%), and obesity (22.3%) were the 
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Treating MDD in primary care using aDs during economic crisis aD drug use Table 2 provides the total AD drug use and expenditure during the two study periods. During the period of economic crisis, the total consumption of ADs (measured in DDD) rose by 35.2% (precrisis: 26,728,274 mg; period of economic crisis 56,446,109 mg). This increase in total AD consumption was mainly due to the other ADs (44.2%) and selective serotonin reuptake inhibitors (SSRIs, 37.4%) class groups, whereas there was a decline in the use of tricyclic ADs (−42.2%). Overall, the rate of consumption per patient was higher (DDD/patient/day; 10.0 mg vs 13.5 mg, P,0.001).
Per active ingredient, increases in the percentage of use of sertraline (12.1% vs 15.3%, P,0.001), escitalopram (12.7% vs 13.2%, P=0.001), and duloxetine (7.8% vs 9.7%, P,0.001) were noted. These differences between the two periods were statistically significant. During the period of economic crisis, pharmaceutical spending on ADs per patient decreased in comparison to the precrisis period (€392 as opposed to €241, difference: −38.7%, P,0.001). Percentagewise, by active ingredient, the highest expenditure was on duloxetine (17.8% in the precrisis period compared to 29.8% in the period of economic crisis, P,0.001).
Drug consumption, in general, as well as use of ADs as first line of treatment (initial prescription) per patient during 
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Treating MDD in primary care using aDs during economic crisis the two periods studied is described in Table 3 . Average consumption of prescribed ADs per patient during the two periods was similar, so was the use of antipsychotics (quetiapine) and lithium. However, there was a slight decline in average use of sedatives/hypnotics per patient (68.8% vs 66.2%; P=0.008). Lorazepam (15.4%), alprazolam (11.9%), and lormetazepam (10.4%) were the most commonly prescribed drugs. With regard to the use of ADs as first line of treatment per therapeutic class, a slight increase in the frequency of use of other ADs (22.7% vs 23.8%; P,0.001) is to be noted, especially for prevalent patients.
Persistence to treatment Table 4 shows the initial persistence to treatment with ADs, treatment strategies, referrals, and resource use during the two periods studied. At 6 months, persistence to treatment was 49.7% in contrast with 51.8%, in the precrisis and crisis periods, respectively (P=0.002). On the other hand, the strategies followed during the year of follow-up were similar for the two periods: 61.7% of patients discontinued their medications in the first period compared to 60.4% in the second. Of the patients whose initial treatment regimen was modified, 1,401 (38.3%) in the precrisis period and 2,316 (40.1%) in the period of economic crisis, the majority, 60.8%, switched to another medication, while dosage was increased in 23.3% of cases and in 15.9% the medication was boosted.
resources use and therapeutic strategies
During the period of economic crisis, there was a higher proportion of referrals to a specialist (20.3% vs 23.8%; P,0.001). The average number of visits to PC also rose (8.2% vs 9.9%; P,0.001), although there were no significant changes in the average number of visits to specialist care. A lower average number of days of temporary disability was observed (13.6 as opposed to 8.9; P,0.001).
The therapeutic strategies used for AD treatment are described in Table 5 . At 12-month follow-up, the majority of patients (60.8%) had discontinued their initial medication; in 23.3%, a change in AD prescription was made, 9.1% were given an additional AD, and in 6.5%, the AD dose was increased. There were no statistically significant (relevant) differences between the two periods analyzed (precrisis and period of economic crisis).
Generally speaking, patients for whom no changes were made in AD medications were new cases (precrisis: 40.6%; Table 3 Consumption of medicines and use of antidepressants in first line of treatment (initial prescription) during the two study periods 
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sicras-Mainar and Navarro-artieda period of economic crisis: 43.3%), showed high persistence with treatment (precrisis: 58.2%; period of economic crisis: 61.2%), were treated with SSRIs (precrisis: 74.9%; period of economic crisis: 76.3%), and had a low rate of referral to a specialist (precrisis: 1.9%; period of economic crisis: 5.8%). Patients who had their AD doses increased showed low persistence with treatment (precrisis: 24.8%; period of economic crisis: 19.7%). The patients whose AD treatment regimen was changed were given a higher than average amount of AD (precrisis: 2.3; period of economic crisis: 2.3), had a higher rate of referral to a specialist (precrisis: 58.1%; period of economic crisis: 61.4%), more visits to a specialist (precrisis: 7.3; period of economic crisis: 6.6), and a higher number of days of temporary disability (precrisis: 18.5; period of economic crisis: 12.2). Patients who were given a new AD or adjuvant treatment were for the most part prevalent cases (precrisis: 71.6%; period of economic crisis: 75.0%), with a higher percentage of referral to a specialist (precrisis: 58.1%; period of economic crisis: 51.8%), more visits to a specialist (precrisis: 6.3; period of economic crisis: 6.5), and higher percentage use of other ADs (precrisis: 35.6%; period of economic crisis: 34.5%) and antipsychotics (precrisis: 97.9%; period of economic crisis: 92.9%). When comparing the period of economic crisis to the precrisis period, the most relevant changes were seen in patients whose AD treatment was switched or who were given additional treatment ( Table 5 ). The medications most prescribed by specialists as second-line treatment (35.8% of the total) were 1) other ADs (22.7%), 2) SSRIs (13.1%), and 3) tricyclic ADs (3.3%). Duloxetine (6.5%), venlafaxine (5.4%), escitalopram (5.1%), citalopram (4.4%), and trazodone (2.7%) were the most commonly prescribed drugs.
Discussion
The study reveals that during the period of economic crisis, there were higher prevalence rates of diagnosis of MDD along with a higher use of AD drugs in routine clinical practice settings. It is worth noting that in the absence of a standardized methodology, caution should be exercised when interpreting the results, which should be considered within the context of the health services provider's own setting, thus 
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Treating MDD in primary care using aDs during economic crisis characteristics of the illness evolution of the illness, compelling us to be very careful about the external validity of the findings. One of the strengths of the study relies on the large number of patients included in the study population, keeping in mind that few studies on this topic have been reported so far. In our study, when comparing the two periods, the analysis showed that prevalence rose from 5.4% to 8.1% in the period of economic crisis. By way of example, Gili et al 20 and Bartoll et al 5 showed that the presence of an economic recession results in a higher frequency of mental health problems, especially in families suffering from unemployment and who face difficulties in making mortgage payments. Likewise, the study by Agudelo-Suárez et al 21 describes how mental health of immigrant workers has worsened in Spain during the economic crisis. In most countries, periods of economic crisis cause public health budgets to be reduced and, in general, mental health issues are considered as a lowpriority area due to the stigma of mental illness, among other reasons. Nevertheless, the results are clear: mental health is adversely affected during periods of economic hardship. The study by Lee et al 9 shows that 1) the impact of the economic crisis on the mental health of the population is widespread; 2) there is a lack of population-based research on the relationship between economic uncertainty and specific mental disorders; 3) prevalence of MDD between 2007 (8.5%) and 2009 (12.5%) increased according to DSM-IV criteria; and 4) the pattern of symptoms and severity of episodes during the two periods were similar. Our results are consistent with those of these authors, although in our study the potential causes for MDD were not ascertained.
During the period of economic crisis, consumption of ADs for treatment of MDD increased by 35.2% while pharmaceutical spending decreased by 38.7%. This pattern is also consistent with the literature reviewed. In most countries, a trend over time toward a rise in prescription of ADs has been observed, although this may also be explained by the increase in the recurrence of mood disorders, by a higher rate of detection and diagnosis by PC physicians, as well as the approvals to extend therapeutic indications for these medications (adjustment disorders, chronic neuropathic pain, detoxication, etc). 7, 8 In Spain, according to data published by the SAMHP in 2015, the use of AD drugs tripled between 2000 and 2013. The sharpest rise in spending on ADs was for SSRIs with, for example, escitalopram going from 20.4 daily doses per inhabitant in the year 2000 to 52.9 daily doses per inhabitant in 2013. SSRIs accounted for 70.4% of the total consumption of ADs in 2013. Similarly, the consumption of venlafaxine and duloxetine has also risen while there has been a decline in the use of tricyclic ADs. 22, 23 Our results are also consistent with these findings from the SAMHP with regard to the consumption of ADs for MDD.
Regarding the decline in pharma spending of AD drugs, the entry into effect of reference pricing for drugs in Spain may be the main reason for this reduction in pharmaceutical expenditures despite the increase in ADs consumption.
A high consumption of benzodiazepines is to be noted, in contrast with the results of studies in other countries where the use of this type of drugs is lower and where stricter prescribing rules are followed. 24, 25 It might be that in our environment there is some discrepancy in clinical practice when it comes to following international recommendations and that patients are hard to persuade about the need to discontinue using this type of medication.
In our study, at 12-month follow-up, the majority of patients (60.8%) had discontinued their initial medication, a change in AD was made in 23.3% of cases, and in 6.5% the AD dose was increased. There were no significant differences between the two study periods studied. With respect to the attitude of PC physicians, our results highlight two aspects that contrast with the recommendations of Clinical Practice Guidelines: 1) a relevant number of patients continue with the initial treatment and 2) the percentage of patients who are prescribed an increase in the dosage of their AD medication is low. Patients whose AD medication was not changed tended to be those who started treatment (possibly with poor compliance) so they probably achieved some improvement, although not enough, and a more conservative attitude was adopted with them. This can be due to side effects or interactions with other medications, patient preferences, inadequate training of the practitioners in pharmacotherapy, associated medical conditions, or other effects not quantified in this study. Initiating concomitant treatment with lithium or other drugs is not standard clinical practice in PC. When there is no response to an AD after 6-8 weeks of treatment, the guidelines from the scientific associations recommend switching to another AD, first within the same class and later from a different class. Therefore, it seems that in the PC setting, there is little information based on data from studies about which strategies might be most appropriate for the management of treatment-resistant depression and what steps should be taken for the adoption of alternative therapies, which should always be individualized for each patient. However, the issue is open to debate. Substitution or change strategies are widely used, and some studies suggest that it may make sense to follow this type of strategy. Although Thase 26 
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Treating MDD in primary care using aDs during economic crisis it seems that switching to venlafaxine may provide a higher rate of therapeutic response. 27 The truth of the matter is that there are no conclusive data as to what is the best available treatment alternative for treatment-resistant depression. 28 During the period of economic crisis, there were more recurrent cases, patients showed a longer time from diagnosis, greater persistence with treatment, more referrals to a specialist, more visits, and fewer days of temporary disability. It is difficult to compare these results as so many different factors are involved, such as the training of health care professionals, the organizational models, resources available and services offered, the psychiatric comorbidities, and the type of patients. Furthermore, in our case, we have only included patients referred to a specialist or center for psychiatric care; referrals to psychotherapy services or social worker were not quantified. Our results are similar to those of Krahn et al 29 who observed that younger patients and those with suicidal tendencies (seriousness of illness) and recurrent MDD (prevalent cases) had consumed two or more AD (with a lack of response to treatment). With regard to rates of referral to specialist care, our results are similar to those described in the INTERDEP study, which was conducted in the Autonomous Community of Madrid (Spain). 30 In this study, limitations inherent to population databased studies apply, such as underrecording of the illness under investigation or potential variations in the registry of their condition by professionals and patients. Potential limitations of the study have to do with certainty in determining the diagnosis of the illness, possible inaccuracies in the diagnostic codes for MDD, and other comorbidities and also in measuring the remission of symptoms or treatment adherence. It is also possible that most severe cases have not been included in the study as these are usually managed at mental health care centers. Likewise, other biases should be considered such as failure to account for the presence or absence of psychotherapeutic interventions or consultations with other medical professionals providing care outside the national health system (private health) as well as the absence of some variables that could influence the final results, such as the patient's socioeconomic status or exposure to work and changes in drug dosage regimens, etc.
Future approaches with regard to this analysis should be focused on replicating the study in other health care institutions and making more studies of cost-effectiveness and treatment adequacy available. In the field of mental health, it becomes essential to strengthen protective factors from the impact of the crisis, especially for vulnerable subgroups such as children, young people, the elderly, and the unemployed or people with severe financial problems. Countries that have a strong social protection system require minor changes to reduce this impact.
Conclusion
To conclude, during the period of economic crisis, there were higher prevalence rates of diagnosis of MDD along with a higher use of AD drugs in routine clinical practice settings. In addition, primary health care professionals are highly involved in the management of the illness.
